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Abstract
Aims: Both obsessive-compulsive disorder (OCD) and adult attention deficit hyperactivity. disorder
(ADHD) are associated with neuropsychological underperformance, however few studies have directly
compared neuropsychological performance between individuals with OCD versus those with ADHD.
Additionally, previous studies have often included participants with comorbid conditions including
depression, which may confound results.
Method: Adults with existing diagnoses of OCD (n = 20) or ADHD (n = 71) without comorbid disorders,
and controls (n = 63) completed online measures of symptoms of OCD, ADHD and depressive symptoms,
and tasks assessing executive functions, working memory, inhibition and attention using an online cognitive
testing platform. Analyses of variance and correlations were performed.
Results: Overall cognitive performance did not significantly differ between the OCD, ADHD and control
participants. OCD and ADHD symptoms were inversely related to neuropsychological performance on tasks
assessing attention and visuospatial working memory respectively. However, test performance was more
frequently correlated with depressive than OCD or ADHD symptoms.
Conclusions: The results suggest that neuropsychological underperformance associated with OCD and
ADHD may be related to the presence of comorbid disorders, such as depression, rather than disorder-specific
phenomena, highlighting the importance of excluding participants with comorbid disorders in
neuropsychological studies and targeting comorbidities in clinical contexts.
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Aims: Both obsessive-compulsive disorder (OCD) and adult attention deficit hyperactivity 
disorder (ADHD) are associated with neuropsychological underperformance, however few 
studies have directly compared neuropsychological performance between individuals with OCD 
versus those with ADHD. Additionally, previous studies have often included participants with 
comorbid conditions including depression, which may confound results.  
Method: Adults with existing diagnoses of OCD (n = 20) or ADHD (n = 71) without comorbid 
disorders, and controls (n = 63) completed online measures of symptoms of OCD, ADHD and 
depressive symptoms, and tasks assessing executive functions, working memory, inhibition and 
attention using an online cognitive testing platform. Analyses of variance and correlations were 
performed.  
Results: Overall cognitive performance did not significantly differ between the OCD, ADHD 
and control participants. OCD and ADHD symptoms were inversely related to 
neuropsychological performance on tasks assessing attention and visuospatial working memory 
respectively. However, test performance was more frequently correlated with depressive than 
OCD or ADHD symptoms.  
Conclusions: The results suggest that neuropsychological underperformance associated with 
OCD and ADHD may be related to the presence of comorbid disorders, such as depression, 
rather than disorder-specific phenomena, highlighting he importance of excluding participants 
with comorbid disorders in neuropsychological studies and targeting comorbidities in clinical 
contexts.  
 




 Obsessive-compulsive disorder (OCD) and attention deficit hyperactivity disorder 
(ADHD) are two common neuropsychiatric conditions, with adult estimated prevalence rates of 
1.6-2.3% for OCD (Kessler, Chiu et al., 2006; Ruscio, Stein, Chiu, & Kessler, 2010) and 
approximately 3.4% (range 1.2-7.3%) for adult ADHD (Fayyad et al., 2007; Kessler, Adler, et 
al., 2006; Simon, Czobor, Bálint, Mészáros, & Bitter, 2009). While OCD is characterised by 
obsessions and compulsions, ADHD is characterised by inattention and/or hyperactivity 
(American Psychiatric Association [APA], 2013). More ver, OCD has been associated with 
increased activity within fronto-striatal and front-parietal networks (Harrison et al., 2009; Sakai 
et al., 2011), while ADHD has been associated with decreased activity in these networks 
(Kasparek, Theiner, & Filova, 2015; Sidlauskaite, Sonuga-Barke, Roeyers, & Wiersema, 2016). 
These contrasting clinical profiles have led to conclusions that the two disorders may lie on 
opposite ends of an impulsive-compulsive spectrum (Abramovitch, Dar, Hermesh, & Schweiger, 
2012; van den Heuvel et al., 2010). OCD is conceptualised to be at the compulsive end of the 
spectrum, being associated with planned behaviours or mental acts (compulsivity) carried out in 
order to avoid harm or distress arising from obsession , and ADHD at the impulsive end of the 
spectrum, being associated with unplanned behaviours car ied out regardless of their potential to 
cause harm (impulsivity). Both ends of the spectrum have been related to poor inhibition, 
suggesting that inhibitory difficulties may be a common issue across OCD and ADHD 
(Abramovitch et al., 2012; Moeller et al., 2001). Additionally, while the symptoms of OCD and 
ADHD are conceptualised as being at opposite ends of the spectrum, there are some similarities 
in symptoms reported. For example, intrusive and worris me thoughts (Abramovitch & 
Schweiger, 2009), and obsessive behaviour (Fullana et al., 2013) have been reported in 
individuals with ADHD.  
Neuropsychology relates to the examination of specific ognitive abilities (e.g. executive 




brain function or dysfunction (Heilbronner, 2007). Poor performance on neuropsychological 
tasks is related to decreased functioning and quality of life in individuals diagnosed with 
psychiatric disorders (Brissos, Dias, & Kapczinski, 2008; Cotrena, Branco, Shansis, & Fonseca, 
2016). Understanding the neuropsychology of OCD and ADHD is therefore important for 
formulating accurate conceptualisations and interventions. Given their contrasting diagnostic 
and neurobiological profiles, yet shared inability to inhibit behaviours or thoughts (APA, 2013; 
Fullana et al., 2013; Rubia, Cubillo, Woolley, Brammer, & Smith, 2011), it is expected that 
individuals with OCD and ADHD should display both overlapping and distinct 
neuropsychological anomalies. However, there are some indications that individuals with these 
disorders display similar neuropsychological anomalies (Abramovitch et al., 2012; Abramovitch, 
Dar, Mittelman, & Wilhelm, 2015), so further research is needed.  
Most neuropsychological studies have compared a group with either OCD or ADHD to a 
group of healthy controls. Underperformance has been observed on tasks assessing executive 
functions (i.e. Wisconsin Card Sorting Task [WCST], rail-Making Task B, and Tower of 
London Task) in individuals with OCD compared to contr ls (Abramovitch, Abramowitz, & 
Mittelman, 2013; Abramovitch, Dar, Schweiger, & Hermesh, 2011; Krishna et al., 2011; Shin, 
Lee, Kim, & Kwon, 2014) and those with ADHD relative to controls (Boonstra, Oosterlaan, 
Sergeant, & Buitelaar, 2005; Halleland, Haavik, & Lundervold, 2012; Schreiber, Javorsky, 
Robinson, & Stern, 2010). Similarly, both clinical groups display poorer performance than 
controls on tasks assessing verbal and visuospatial working memory (i.e. recognition tasks and 
n-back tasks; Abramovitch, Abramowitz, et al., 2013; Alderson, Kasper, Hudec, & Patros, 2013; 
Kim, Liu, Glizer, Tannock, & Woltering, 2014; Ko etal., 2013; Roopesh, Janardhan Reddy, & 
Mukundan, 2013). Difficulties on tasks assessing inhibition (e.g. Stroop Task, Continuous 
Performance Task [CPT], and Go/No-Go Task) and attention (e.g. Stroop Task, CPT, Go/No-Go 




(Abramovitch, Abramowitz, et al., 2013; Abramovitch & Cooperman, 2015; Bannon, Gonsalvez 
and Croft, 2002; Penadés et al., 2007) and ADHD (Boonstra et al., 2005; Dobson-Patterson, 
O’Gorman, Chan, & Shum, 2016; Johnson et al., 2001; Schoechlin & Engel, 2005) relative to 
controls.  
The overlapping performance anomalies observed in individuals with OCD and those 
with ADHD raises questions over the extent to which neuropsychological profiles are distinct or 
similar in these disorders (Abramovitch & Schweiger, 2015). Direct comparisons of 
neuropsychological performance between individuals with adult OCD and ADHD may therefore 
help to determine this issue. To our knowledge, only e study has done this. In a pioneering 
study, Abramovitch et al. (2012) compared neuropsychological performance in adult males with 
OCD to those with ADHD. Findings indicated comparable performance in executive functions 
and inhibition, with poorer performance in the OCD compared to the ADHD group in attention 
and non-verbal memory. Both groups performed worse than controls. In this study 24 of 30 
participants in the OCD group had comorbid mental disor ers. Performance between those with 
and without comorbidity was compared and no statistically significant differences were found in 
this subgroup analyses. However, it is possible that subgroup analyses with small cell sizes may 
be underpowered to detect differences. Additionally, depressive symptoms were 
psychometrically measured in the OCD but not ADHD or c ntrol groups, and depressive 
symptoms were not included as a covariate in analyses. It may therefore be worth building on 
this work to compare performance in individuals without comorbidities, while statistically 
controlling for effects of subclinical depressive symptom severity. 
Additionally, a prior study comparing neuropsychological performance in children was 
inconsistent, noting that children with ADHD performed poorer than those with OCD in 




limited and further research comparing individuals with OCD and ADHD is needed to ascertain 
the specific nature of their neuropsychological profiles.   
 Previous research of each disorder separately has provided significant insight into the 
neuropsychology of OCD and ADHD through its use of validated test batteries and screening 
measures. Nevertheless, there are some methodological limitations within these studies to be 
considered. Many studies either fail to exclude participants with comorbid disorders or control 
for them when analysing performance (Abramovitch et al., 2011; Alderson et al., 2013; Boonstra 
et al., 2005; Halleland et al., 2012; Schoechlin & Engel, 2005; Shin et al., 2014). Depression is 
highly comorbid with OCD (Brakoulias et al., 2017; Quarantini et al., 2011) and ADHD (Anker, 
Bendiksen, & Heir, 2018; Kessler et al., 2006) and is associated with similar profiles of 
neuropsychological underperformance to those reportd in OCD and ADHD (Butters et al., 
2011; Castaneda, Tuulio-Henriksson, Marttunen, Suvisaar , & Lönnqvist, 2008; Elliott, 1998). 
There are indications that co-morbid depressive sympto s have artificially inflated executive 
deficit scores in some neuropsychological studies of OCD (Aycicegi, Dinn, Harris, & Erkmen, 
2003; Basso, Bornstein, Carona, & Morton, 2001; Moritz et al., 2001), and that depressive 
symptoms may directly affect neuropsychological performance even in the absence of 
depression diagnoses (Moritz et al., 2001). Despite over 250 published studies examining 
neuropsychological performance in OCD, there is considerable inconsistency in findings and a 
failure to identify a specific profile of neuropsychological underperformance in OCD 
(Abramovitch & Cooperman, 2015). Accounting for depressive symptom severity and 
comparing between multiple psychiatric diagnostic groups are key methodological requirements 
to identify whether there are disorder-specific neuropsychological performance profiles 
(Abramovitch & Cooperman, 2015).  
Additionally, there is a lack of investigation of relationships between ADHD symptom 




therefore a current gap in literature to assess whether severity of ADHD symptoms is correlated 
with aspects of neuropsychological performance. 
Moreover, many studies have used all male samples (Abramovitch et al., 2012; Johnson 
et al., 2001; Ko et al., 2013; Krishna et al., 2011; Schoechlin & Engel, 2005). ADHD symptoms 
can manifest differently within males and females (Fedele, Lefler, Hartung, & Canu, 2012). 
Additionally, sex is an important determinant of health and wellbeing, and single-sex studies 
provide limited generalisability and understanding of health conditions across the sexes (Heidari 
et al., 2016). Samples of OCD and ADHD participants i  neuropsychological studies have also 
been fairly small (Abramovitch et al., 2011; Dobson-Patterson et al., 2016; Johnson et al., 2001; 
Krishna et al., 2011; Penadés et al., 2007; Roopesh et al., 2013), a concern given that OCD and 
ADHD are heterogeneous conditions (Abramovitch, Dar, Mittelman, & Schweiger, 2013; 
Dobson-Patterson et al., 2016). This may be because traditional face-to-face neuropsychological 
assessment, while considered reliable and valid (Germin  et al., 2012), requires participants to 
travel to assessment centres, potentially limiting he sample sizes of previous studies 
(Abramovitch et al., 2012; Kraut et al., 2004; Reips, 2002). It is therefore worth exploring 
whether larger samples can potentially be recruited to studies through the use of new, online, 
technology which allows remote assessment of neuropsychological performance. While remote 
online batteries are being trialled with other clini al groups, to our knowledge they have yet to 
be assessed in OCD and ADHD. 
 A theoretical model of OCD was proposed by Abramovitch et al. (2012) in order to 
explain the neuropsychological performance of individuals with OCD, known as the Executive 
Overload Model (EOM). The model suggests that while people with OCD may share similar 
impairments with other disorders, such as ADHD, these impairments stem from disorder-
specific phenomena. That is, impairments associated with OCD emerge at later stages due to a 




impairments associated with ADHD may emerge earlier and are due to hypoactivated fronto-
striatal brain networks (Abramovitch et al., 2012). 
However, people with other mental disorders also share similar neuropsychological 
underperformance to individuals with OCD and ADHD (Abramovitch & Schweiger, 2015; 
Castaneda et al., 2008; Cuesta et al., 2017; Snyder, 2013). Therefore, suggesting that similar 
anomalies are caused by OCD or ADHD-specific phenomena may not be the most parsimonious 
explanation of the overlapping aspects of underperformance across the two disorders. There 
may, alternatively, be general deficits occurring across mental health diagnoses, leading to 
similar patterns of neuropsychological underperformance (Carter Leno et al., 2017; Thomas, 
Gonsalvez, & Johnstone, 2014). Therefore, more resea ch is needed to develop and evaluate the 
EOM model. 
The current study aims to build on previous research in order to gain a greater 
understanding of neuropsychological performance in adults with OCD compared to those with 
ADHD, using an online neuropsychological test battery. The use of an online test battery may 
potentially enable access to larger samples of participants (Reips, 2002) while retaining similar 
reliability and validity to face-to-face assessment (Germine et al., 2012). Given that depressive 
symptoms are related to neuropsychological performance nd frequently co-occur with OCD and 
ADHD, these will be measured and statistically contr lled for within the current study, and only 
participants without diagnosed comorbidities will be recruited.  
The current study will measure relationships between OCD and ADHD symptom 
severity and neuropsychological performance across groups. This information will be used to 
ascertain whether OCD and ADHD symptoms are related to specific aspects of 
neuropsychological performance, which may be used to evaluate the utility of the EOM as an 
appropriate conceptualisation of neuropsychological profiles observed in these disorders. The 




1. Participants with OCD will display significantly higher levels of OCD symptoms relative 
to those with ADHD and controls. Those with ADHD will display significantly higher levels of 
ADHD symptoms compared to those with OCD and controls.  
2. Both OCD and ADHD groups will display poorer performance on neuropsychological 
tasks compared to controls in aspects of set-shifting, response inhibition, working memory, 
attention and visuo-spatial working memory. 
3. Symptoms of OCD and ADHD will be negatively correlat d with neuropsychological 
performance. If the EOM is supported, there will be distinct relationships between disorder-
specific symptoms and neuropsychological performance.  
2 Methods 
2.1 Participants 
Inclusion criteria across groups required that participants be over the age of 18, without a 
diagnosed neurological disorder. Clinical participants were required to have a current diagnosis 
of adult ADHD or OCD from a healthcare professional and to be symptomatic, with no 
comorbid mental health conditions. Participants with OCD and ADHD were recruited through 
social media, internet support groups for these disor ers and flyers around the university 
campus. Clinical participants were not excluded if they were taking medication, with the proviso 
that they had not taken stimulant medication in the preceding 12 hours. Both clinical groups 
included medicated and un-medicated participants (Table 1). Three participants with ADHD 
were taking Vyvanse. Because of the possibility of long-acting effects, analyses were run with 
and without these participants. The results were equivalent, hence it was decided to report the 
full sample results. 
Control participants (controls) were required to have no significant past or present mental 
health problems and no diagnosed mental disorders. Controls were recruited online via 




student research participation scheme. Psychology students were offered course credits in return 
for participation in the study.  
The initial sample consisted of 22 individuals with OCD, 81 individuals with ADHD, 
and 65 controls. After removing individuals missing over 20% of their data (n = 6) and those 
who did not fit study criteria (n = 8), a total of 20 individuals with OCD, 71 individuals with 
ADHD, and 63 controls were included.  
Table 1 
 
Medication Use Among Clinical Participants (N = 91) 
 OCD 
(n = 20) 
ADHD 
(n = 71) 
 n (%) n (%) 
SSRIs 4 (20) 2 (2.82) 
TCAs 2 (10) 1 (1.41) 
Occasional benzodiazepines 1 (5) 0 (0.00) 
Stimulants 0 (0.00) 33(46.48) 
NRIs 0 (0.00) 1 (1.41) 
Combined medications 3 (15) 3 (4.23) 
None 10 (50) 31 (43.66) 
Note. SSRIs = selective serotonin reuptake inhibitors; TCAs = tricyclic antidepressants; NRIs = 
norepinephrine reuptake inhibitors 
 
2.2 Materials 
Participants completed several online psychometric measures. Demographic information was 
collected, including age, gender, years of education, medical conditions and medication. Clinical 
participants were asked for the date of their mental he lth diagnosis and the type of healthcare 
professional who had made the diagnosis. All participants completed the Obsessive-Compulsive 
Inventory Revised (OCI-R; Foa et al., 2002) as a mesure of OCD symptoms, the Adult ADHD 
Self-Report Scale v1.1 (ASRS; Adler et al., 2006) as a measure of ADHD symptoms, and the 
Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, & Williams, 2001) as a measure of 
depressive symptoms. Participants then completed four neuropsychological tasks powered by 





2.2.1 Symptom Severity Scales 
2.2.1.1 Obsessive-Compulsive Inventory Revised 
The OCI-R is an 18-item shortened version of the 42-item Obsessive-Compulsive Inventory 
designed to assess for symptoms of OCD (Foa et al., 2002). Using a five-point Likert scale, 
participants rated how much an experience bothered or distressed them over the past month. 
Responses ranged from “Not at all” (0 points) to “Extremely” (4 points). Higher scores were 
indicative of greater presence of OCD symptoms. The OCI-R has demonstrated good test-retest 
reliability in an online setting (r = .85; Moritz, Van Quaquebeke, Hauschildt, Jelinek, & Gönner, 
2012). It also displays good internal consistency, with Cronbach’s alphas of .81 and .86 reported 
by Foa et al. (2002) and Moritz et al. (2012) respectiv ly. Cronbach’s alpha within the current 
study was comparable to previous findings (α = .90), suggesting good internal consistency.   
 
2.2.1.2 Adult ADHD Self-Report Scale v1.1  
The ASRS is an 18-item self-report version of the clinician-administered ADHD Rating Scale 
designed to assess for symptoms of adult ADHD (Adler et al., 2006). Participants rated how they 
had conducted themselves over the past six months using a 5-point Likert scale ranging from 
“Never” (0 points) to “Very Often” (4 points). Higher scores are indicative of a greater 
frequency, and in turn severity, of ADHD symptoms. The ASRS has shown good concurrent 
validity compared with the clinician-administered ADHD Rating Scale, with reported 
correlations of .84 and .72 identified in adult and adolescent populations respectively (Adler et 
al., 2006, 2012). Moreover, it has displayed high internal consistency, with reported Cronbach’s 
alphas of .88 and .93 identified by Adler et al. (2006) and Adler et al. (2012) respectively. 
Cronbach’s alpha within the current study was comparable to previous findings (α = .94), 





2.2.1.3 Patient Health Questionnaire-9 
The PHQ-9 is a 9-item scale designed to assess for severity of depressive symptoms and 
disorders (Kroenke et al., 2001). Participants rated how often they had been bothered by each of 
the items over the past 2 weeks on a 4-point Likert scale ranging from “Not at all” (0 points) to 
“Nearly every day” (3 points). A higher score was indicative of greater severity of depressive 
symptoms. 
High internal consistency has been noted for the PHQ-9, with a reported Cronbach’s 
alpha coefficient of .80 in an online version (Du, Yu, Ye, & Chen, 2016) and .88 in a 
computerised version (Erbe, Eichert, Rietz, & Ebert, 2016). Cronbach’s alpha within the current 
study was comparable to these findings (α = .86), indicating good internal consistency. Good 
test-retest reliability has also been noted within an online setting (Du et al., 2016). Excellent 
concurrent validity (r = .92) has also been noted between computerised and paper versions of the 
PHQ-9 (Erbe et al., 2016). 
 
2.2.2 Cognition Lab 
Cognition Lab is a web-based cognitive testing platform which hosts a number of 
neuropsychological tasks and test batteries. These are based on well-established 
neuropsychological tests, and the original PC-based system (ERTS) has been used by hundreds 
of universities globally for cognitive research (ERTSLab, 1999). The psychometric properties of 
these tests in a computerised setting have been found t  be similar to those of the conventional 
neuropsychological tests on which they are based (Gualtieri & Johnson, 2006). Due to the 
novelty of web-based cognitive testing, little research has been conducted using Cognition Lab’s 
testing platform. However, initial findings suggest that it is a reliable means of cognitive 
assessment in the context of assessing clinical and healthy participants (Beringer, Charvet, 




are supported by research investigating similar web-based testing platforms, which indicate that 
they hold comparable reliability and validity to laboratory-based testing (Germine et al., 2012; 
Hansen et al., 2015; Hansen, Lehn, Evensmoen, & Håberg, 2016; Morrison, Simone, Ng, & 
Hardy, 2015; Silverstein et al., 2007). The current study utilised four tests from Cognition Lab’s 
library, selected to measure a number of performance reas repeatedly implicated in OCD and 
ADHD studies and identified by Abramovitch’s (2012) comparative summary of 
neurobiological, neuropsychological, and phenomenological characteristics of OCD and ADHD 
as being of relevance to both conditions. These included set-shifting, response inhibition, 
working memory, attention and visuo-spatial working memory. Participants were provided with 
a set of standard instructions prior to completing each task, however, no practice trials are 
included. Each task took approximately 3-6 minutes to complete. 
 
2.2.2.1 Card Sorting Test 
This task is a computerised adaption of the traditional WCST, thought to measure set-
shifting ability. Participants were instructed to sort 105 cards based on one of three features 
(background, shape, number). Participants were not told he sorting rule, but were given 
feedback about whether their responses were correct o  not. The sorting rule was changed every 
five to nine trials and participants were required to educe from feedback that the rule for sorting 
had changed and switch their sorting strategies. Set-shifting ability was measured as number of 
perseverative errors. That is, continuing to adhere to a rule despite it having changed. 
The standard WCST has displayed good test-retest reliability after a two-and-a-half-year delay 
within a clinical population, with a generalisability coefficient of .94 (Ozonoff, 1995). Similar 
computerised versions of the WCST also display good concurrent validity with the standard 





2.2.2.2 Donders Response Types (Go/No-Go Reaction) 
This task assessed response inhibition and sustained ttention, both of which are relevant 
to the impulsive-compulsive spectrum. Across 44 trials, participants were instructed to respond 
as quickly as possible to a diamond-shaped “Go” stimulus in the centre of their screen by 
pressing a key using the index finger of their dominant hand. At the same time, participants were 
asked to ignore a square-shaped “No-Go” stimulus which appeared half of the time. Participants 
were provided with feedback when they incorrectly responded. Attentional performance was 
gauged using omission errors (not responding when requi ed) while inhibitory performance was 
gauged using commission errors (responding when not required to).  
Similar computerised versions of the Go/No-Go task have displayed good test-retest 
reliability as a measure of attention (r = .79) and executive functioning (r = .80) (Schweiger, 
Doniger, Dwolatzky, Jaffe, & Simon, 2003). Good discr minant validity for the Go/No-Go task 
was also observed for both attention (AUC = .77) and executive functioning (AUC = .81; 
Dwolatzky et al., 2003). 
 
2.2.2.3 Digital Memory Span 
This task assessed attention and verbal working memory. Participants were asked to 
memorise a series of digits (starting with a sequence of three digits) presented consecutively on 
their screen. Following this, they were asked to recall the digits in the order they were presented 
using the numeric keys on their keyboard. With each correctly recalled sequence, the number of 
digits the participant was required to memorise increased by one. After two consecutive errors, 
the task ended. In order to assess verbal working memory, participants performed the same task 
again, with the requirement that they recall the digits in reverse order. Performance was gauged 




Traditional digit span tasks display good test-retest r liability after 6 weeks (r = .65) and 
good internal consistency (α = .81) as a measure of working memory (Waters & Caplan, 2003). 
Web-based versions of the digit span task have displayed good concurrent validity with the 
traditional digit span task (r = .49) (Silverstein et al., 2007) and good test-retest reliability for 
both forward (r = .66) and backward (r = .64) span (Feenstra, Murre, Vermeulen, Kieffer, & 
Schagen, 2018).  
 
2.2.2.4 Spatial Memory Span 
This task measured attention and visuospatial working memory. Within this task, a 
marker moved across four squares located on the computer screen in a random order. 
Participants were asked to memorise and recall the ord r in which the marker travelled across 
the squares, using keys on their keyboard. After two consecutive errors, the task ended. In order 
to assess visuospatial working memory, the same task w  performed with the requirement that 
participants recall the marker’s locations in reverse order. Performance was gauged as highest 
number of correctly recalled locations. 
The traditional version of the spatial span task has displayed good internal consistency, 
with a reported Cronbach’s alpha of .81 (Pham & Hasson, 2014). A web-based version has also 
displayed good concurrent with the standard version, with correlations r =.48 and r =.55 for 
forward and backward span respectively (Morrison et al., 2015). Likewise, good test re-retest 
reliability has been reported after 70 days for forward span (r = .53) and backward span (r = .51; 
Morrison et al., 2015).  
 
2.3 Procedure 
This study was reviewed and approved by the university ethics committee. Participants 




requirements needed to participate in terms inclusion and exclusion criteria and computer 
requirements. After providing informed consent, participants completed the questionnaires and 
neuropsychological tasks in the above order on their own computer via Cognition Lab’s online 
testing platform. The study took approximately 30-40 minutes to complete. Participants could 
take rests between the tasks.    
 
2.4 Statistical Analysis 
A power analysis for a one-way ANCOVA with 3 groups in G*Power with an alpha of 
.05, and a medium effect size (f = .25) indicated that a sample size of 158 participants would 
provide .80 power. The Statistical Package for the Social Sciences (SPSS) Version 24 was used 
to analyse the data. Prior to analyses, all variables were tested for violations of assumptions. 
Where assumptions were significantly violated, non-parametric tests were run as confirmatory 
analyses. Preliminary analyses of variance (ANOVAs) and Chi-square analyses were conducted 
to examine between-group differences in demographic variables, and in depressive, OCD and 
ADHD symptoms (measured by the PHQ-9, OCI-R and ASRS respectively). Analyses of 
covariance (ANCOVAs) were conducted to compare neuropsychological performance between 
groups, while controlling for age and depressive symptoms. Where equality of variance 
assumptions were violated, Welch and Brown-Forsythe robust tests of equality of means were 
run as confirmatory analyses (Fan & Hancock, 2012). Levene’s test indicated that the 
homogeneity of variance assumption was violated only for OCD symptoms (OCI-R). Both the 
Welch and Brown-Forsythe tests were therefore performed and both gave the same results as the 
ANOVA. Relationships between neuropsychological performance, demographic variables and 
symptom severity measures (OCI-R; ASRS; PHQ-9) were examined using correlational 
analyses. Due to violations of normality and homoscedasticity within the data, Spearman’s rho 





3.1 Demographic Characteristics and Symptom Severity Measures 
Demographic characteristics (age, years of education, gender) and symptom severity scores 
(OCI-R; ASRS; PHQ-9) across study groups are reportd in Table 2. The proportion of sexes did 
not differ significantly between groups, χ2 (4, N = 154) = 2.41, p = .66. 
Between-group ANOVAs indicated that there were statistically significant differences 
between groups for age (p < .001), OCD symptoms (OCI-R) (p < .001), ADHD symptoms 
(ASRS) (p < .001), and depressive symptoms (PHQ-9) (p = .004). However, no significant 
differences were observed between groups in years of education.  
Post-hoc analyses using Tukey’s HSD (using an α of .05) indicated that the ADHD group 
was significantly older than controls (p < .001). However, no significant age differences were 
observed between the ADHD group and OCD group (p = .067), nor between the OCD group and 
controls (p = .797). In relation to OCD symptoms, the OCD group displayed significantly more 
OCD symptoms than the ADHD group ( < .001) and controls (p < .001), with no significant 
differences noted between the ADHD group and controls (p = .222). Further investigation of 
ADHD symptoms indicated that the ADHD group displayed significantly greater ADHD 
symptoms than both the OCD group (p < .001) and controls (p < .001). The OCD group also 
displayed significantly more ADHD symptoms than contr ls (p = .023). Finally, the OCD group 
displayed significantly greater depressive symptoms than controls (p = .005). However, no 
significant differences in depressive symptoms were observed between the ADHD group and 




Demographic Characteristics and Symptom Severity Across Study Groups (N = 154) 
 OCD 
(n = 20) 
ADHD 
(n = 71) 
Controls 
(n = 63) 
 Tukey’s HSD Post-Hoc Analyses Cohen’s d 















Age (Years)a 28.20 (7.00) 34.7 (12.12) 26.31 (11.72) 9.13***  NS NS *** 0.11 0.37 0.69 





       
OCI-Rb 34.35 (3.33) 20.30 (10.33) 17.03 (11.12) 17.88*** *** *** NS 0.97 0.80 0.27 
ASRSb 36.50 (10.16) 52.62 (7.66) 30.17 (10.50) 101.51*** * *** *** 0.43 1.12 2.28 
PHQ-9b 12.00 (5.96) 9.42 (6.12) 7.22 (5.56) 5.63***  ** NS NS 0.52 0.28 0.35 
 n (%) n (%) N (%) χ2       
Gender 
   
 
2.41 - - - - - - 
Female 13 (65.00) 46 (64.79) 41 (65.08)  - - - - - - 
Male 7 (35.00) 23 (32.39) 22 (34.92)  - - - - - - 
Other 0 (0.00) 2 (2.82) 0 (0.00)  - - - - - - 
Note. OCI-R = Obsessive Compulsive Inventory-Revised; ASRS = Adult ADHD Self-Report Scale; PHQ-9 = Patient Health Questionnaire-9. 




3.2 Analyses of Covariance (ANCOVAs) 
To examine whether neuropsychological performance diff red between groups, one-way 
ANCOVAs were conducted comparing groups on each outcome measure of the 
neuropsychological test battery, controlling for age and depressive symptoms (PHQ-9). Means, 
standard deviations, and analysis of covariance results for the neuropsychological measures are 
displayed in Table 3. After controlling for the effcts of age and depressive symptoms, there was 
a statistically significant difference between groups only for backward digit span scores (p = 
.040). Levene’s test for equality of variance was not significant for this variable (p=.75), 
indicating that the assumption of homogeneity of variance was not violated and the result of the 
F-test could be relied upon even in the case of uneve  group sizes (Fan & Hancock, 2012). Post-
hoc analyses with pairwise comparisons for backwards digit span scores revealed that OCD 
participants exhibited significantly lower digit span scores than controls (p = .033). However, no 
significant differences were observed between ADHD participants and controls (p = .256), nor 
between OCD and ADHD participants (p = .175). However, after controlling for multiple 
comparisons, using an alpha of .007 (.05 divided by seven comparisons), the between-group 
ANCOVA differences were not significant.   
Age was significantly associated with go/no-go commission errors (p = .032) and 
omission errors (p = .006). However, age was not significantly related to any other outcome 
measures. Depressive symptoms were significantly associated with forward spatial span scores 
(p = .007), but were unrelated to other outcome measur s.  
 
 
Table 3: Means, Standard Deviations, and Analysis of Covariance Results for Each Neuropsychological Outcome Measur  (N = 154) 
 OCD 
(n = 20) 
ADHD 
(n = 71) 
Controls 
(n = 63) 
   
Variable Mean SD Mean SD Mean SD F (2, 143) p ηp
2 
CS perseveration errors 12.00 12.53 10.76 8.60 9.63 8.33 0.49 .615 .01 
Age (covariate) - - - - - - 0.01 .927 .00 
PHQ-9 score (covariate) - - - - - - 1.58 .211 .01 
GNG commission errors 5.10 3.23 5.38 4.29 4.52 3.61 0.92 .399 .01 
Age (covariate) - - - - - - 4.71* .032 .03 
PHQ-9 score (covariate) - - - - - - 3.60 .060 .03 
GNG omission errors 0.75 1.07 1.48 3.02 0.84 1.43 2.02 .136 .03 
Age (covariate) - - - - - - 7.90** .006 .05 
PHQ-9 score (covariate) - - - - - - 0.15 .696 .00 
Forward digit span score 7.45 1.76 7.04 1.69 7.19 1.03 0.51 .604 .01 
Age (covariate) - - - - - - 0.05 .822 .00 
PHQ-9 score (covariate) - - - - - - 3.68 .057 .03 
Backward digit span score 4.75 2.29 5.68 2.11 6.22 2.39 3.30* .040 .04 
Age (covariate) - - - - - - 1.69 .196 .01 
PHQ-9 score (covariate) - - - - - - 1.86 .175 .01 
Forward spatial span score 4.70 1.98 5.13 1.90 5.35 1.55 1.32 .270 .02 
Age (covariate) - - - - - - 0.85 .357 .01 
PHQ-9 score (covariate) - - - - - - 7.47** .007 .05 
Backward spatial span score 4.10 1.45 4.15 1.89 4.62 1.64 1.54 .218 .02 
Age (covariate) - - - - - - 2.45 .120 .02 
PHQ-9 score (covariate) - - - - - - 3.49 .064 .02 
Note. CS = card sorting; GNG = go/no-go.  






Correlations between variables across the three groups are presented in Table 4. There 
were significant negative correlations between OCI-R scores and forward spatial span scores, 
and between ASRS scores and backward spatial span scores (Table 4). A significant positive 
correlation was observed between the PHQ-9 and Go/No-Go commission errors, while 
significant negative correlations were observed betwe n the PHQ-9 and backward digit span 
scores and forward spatial span scores.  
Age correlated positively with ASRS scores (Table 4). Significant positive correlations 
were also observed between the symptom severity measur s (OCI-R; ASRS; PHQ-9), indicating 
that individuals with high scores on one symptom measure were likely to have higher scores on 
other symptom measures. Years of education correlated positively with backwards digit span 
score, however, no significant correlations were observed between age and neuropsychological 
measures. Significant correlations were also observed between most neuropsychological 
outcome measures, indicating that higher performance o  one task was linked to better 
performance on others (Table 4).   
Correlations between variables for each group separately are presented in Table 5. Using 
the G*Power statistical tool, version 3.1.9.4, to achieve a statistical power of 80% with 
significance at p < .05, for two-tailed correlations with a medium effect size (.03), a total of 84 
participants is required. Our power calculations therefore show that separate correlations in each 
of the groups are underpowered, and therefore may not provide reliable results (Button et al., 
2013). However, we are including the separate group c rrelations for comparison with previous 
studies, which often present correlations by group, even with small samples.  
 
Table 4 
Spearman’s rho (rs) Correlations Between Study Variables, Across Groups (N = 154) 
Variable 1 2 3 4 5 6 7 8 9 10 11 
1. Age -           
2. Years of education -.34** -          
3. OCI-R score -.08 -.16 -         
4. ASRS score .20* -.04 .31** -        
5. PHQ-9 score -.12 -.15 .58** .43** -       
6. CS perseveration errors .05 -.06 .07 .09 .09 -      
7. GNG commission errors -.14 -.15 .05 .13 .26** .25** -     
8. GNG omission errors .10 -.16 .08 .10 .13 .28** .20* -    
9. Forward digit span score -.02 .06 .01 .01 -.10 -.09 -.07 -.02 -   
10. Backward digit span score .13 .24** -.10 -.15 -.21** -.28** .30** -.23** .20* -  
11. Forward spatial span score -.09 .14 -.17* -.09 -.19* -.29** -.16 -.31** .23** .32** - 
12. Backward spatial span score -.14 .18* -.06 -.16* -.15 -.25** -.18* -.34** .08 .40** .50** 
 Note. *p < .05 (two-tailed); **p < .01 (two-tailed). 




Table 5: Spearman’s rho (rs) Correlations Between Study Variables, by Group 
Healthy Control Group (n = 63) 1 2 3 4 5 6 7 8 9 10 11 
1. Age            
2. Years of education 0.59**           
3. OCI-R score -0.13 -0.11          
4. ASRS score -0.22 -0.14  .49**         
5. PHQ-9 score -0.18 -0.10  .62** .72**        
6. CS perseveration errors 0.04 0.14 0.12 0.08 -0.01       
7. GNG commission errors -0.15 -0.14 0.07 0.11 0.17 0.24      
8. GNG omission errors 0.07 -0.07 0.07 0.05 -0.04 0.13 .44**     
9. Forward digit span score -0.07 -0.05 0.18 .26* 0.11 0.07 0.02 0.18    
10. Backward digit span score 0.45** 0.34** 0.05 -0.12 -0.12 -0.17 -.32* -.25* 0.00   
11. Forward spatial span score -0.23 -0.08 0.04 -0.08 -0.12 -.28* -0.22 -0.24 0.07 0.1  
12. Backward spatial span score -0.12 -0.05 0.10 0.04 0.01 -0.07 -0.06 -.30* -0.11 .32* .41** 
OCD Group (n = 20) 1 2 3 4 5 6 7 8 9 10 11 
1. Age -           
2. Years of education .45*           
3. OCI-R score 0.07 -0.29          
4. ASRS score -0.29 -0.25 .71**         
5. PHQ-9 score -0.19 -0.27 .68** .80**        
6. CS perseveration errors 0.23 -0.20 0.15 0.05 0.13       
7. GNG commission errors -0.32 -0.38 0.18 0.27 0.42 0.25      
8. GNG omission errors 0.25 0.16 0.43 0.20 0.16 0.35 -0.20     
9. Forward digit span score 0.23 0.14 -0.18 -.48* -.61** -.47* -0.36 -0.09    
10. Backward digit span score -0.03 0.08 -0.33 -0.25 -0.44 -0.27 -0.08 -0.17 0.40   
11. Forward spatial span score 0.21 0.34 -0.35 -0.17 -0.16 -0.31 -0.18 -0.30 0.16 0.43  
12. Backward spatial span score 0.12 .52* -.45* -0.35 -0.31 -.49* -0.28 -.48* 0.30 0.10 .58** 
ADHD Group (n = 71) 1 2 3 4 5 6 7 8 9 10 11 
1. Age -           
2. Years of education 0.14           
3. OCI-R score -.266* -.32**          
4. ASRS score -0.03 -0.05 .25*         
5. PHQ-9 score -0.23 -.24* .38** 0.31**        
6. CS perseveration errors 0.02 -0.18 -0.02 0.02 0.15       
7. GNG commission errors -0.20 -0.12 -0.05 0.02 .29* .26*      
8. GNG omission errors 0.03 -.29* 0.04 0.00 .23* .37** 0.08     
9. Forward digit span score -0.05 0.11 -0.09 0.19 -0.14 -0.10 -0.06 -0.13    
10. Backward digit span score 0.05 .30* -0.01 -0.03 -0.10 -.33** -.30* -0.23 .28*   
11. Forward spatial span score 0.00 .25* -.28* -0.11 -0.23 -.31** -0.08 -.36** .33** .41**  
12. Backward spatial span score -0.15 .27* 0.00 -0.06 -0.15 -.34** -0.20 -.31** 0.11 .50** .54** 





The current study aimed to gain a more accurate undrstanding of the overlapping and 
distinct neuropsychological performance characteristics associated with adult OCD and ADHD. 
It also aimed to investigate relationships between symptoms of OCD and ADHD and 
neuropsychological performance, so as to further evaluate the EOM as a conceptualisation of 
neuropsychological performance within these disorders. Additionally, we sought to assess the 
feasibility of an online approach to neuropsychological assessment in these disorders, with the 
use of relatively new technology. 
As hypothesised, the OCD group exhibited significantly higher levels of OCD symptoms 
compared to the ADHD group and controls, while the ADHD group displayed significantly 
greater levels of ADHD symptoms compared to the OCD group and controls. These results 
suggest that clinical groups displayed symptom profiles reflective of their respective disorders. 
Thus, any similarities in performance across groups cannot be attributed to overlapping 
symptom profiles.  
Contrary to our predictions, overall performance in the neuropsychological test battery 
was similar across the OCD, ADHD and control groups. However, the OCD group performed 
worse than controls on the backward digit span task. This is consistent with some research 
indicating poorer performance on verbal working memory tasks in participants with OCD 
(Abramovitch, Abramowitz, et al., 2013; Abramovitch et al., 2011; Roopesh et al., 2013). 
However, it contradicts other research which has failed to find poorer verbal working memory 
performance (Harkin & Kessler, 2011; Krishna et al., 2011) or found small effect sizes for 
verbal working memory compared to other domains (Abramovitch, Abramowitz, et al., 2013) in 
individuals with OCD. Therefore, in the current study, individuals with OCD and ADHD did not 
display neuropsychological underperformance compared to controls, save for verbal working 




correction for multiple comparisons, and no other underperformance was found in the OCD or 
ADHD groups, overall the results are interpreted as indicating largely similar performance 
across the groups.  
Neuropsychological research in OCD is notoriously highly inconsistent, with the 
magnitude of underperformance being small-medium and highly heterogeneous where found 
(Abramovitch & Cooperman, 2015). Additionally, multip e studies report no performance 
differences between OCD and controls (e.g. Abbruzzese, Ferri, & Scarone, 1995; Blair-
Simpson et al., 2006; Kurt, Yildirim & Topçuoğlu, 2017; Whitney, Fastenau, Evans, & 
Lysaker, 2004) and several others report no differences in executive functioning between 
individuals with OCD and controls (reviewed in Aycicegi et al., 2003).  
Similarly, studies of ADHD have found inconsistent a d often null results (reviewed in 
Weyandt et al., 2017). Factors such as symptom severity, symptom subtypes, comorbid 
disorders, the state or trait nature of impairment (Abramovitch & Cooperman, 2015) and 
motivational factors (Moritz, Hauschildt, Saathoff, & Jelinek, 2017) may all contribute to 
heterogeneity of results. Additionally, many studies fail to correct alpha levels for multiple 
comparisons, which may inflate type 1 errors and reduc  reproducibility.  
In the current study, the similar performance betwen clinical groups and controls may 
have occurred due to the study’s exclusion of individuals with known comorbid mental disorders 
and statistical control for the influence of subclinical depressive symptoms. Given that previous 
studies have failed to exclude or control for comorbid disorders (Abramovitch et al., 2011; 
Alderson et al., 2013; Boonstra et al., 2005; Hallel nd et al., 2012; Schoechlin & Engel, 2005; 
Shin et al., 2014), it is possible that comorbid disorders impacted neuropsychological 
performance in these studies. Thus, when this influe ce is removed, people with OCD and 
ADHD may not experience significantly poorer neuropsychological performance compared to 




neuropsychological performance did not differ significantly from controls within a sample of 
non-depressed individuals with OCD, save for the Tower of London task. It also supports the 
findings of Moritz et al. (2001), who investigated a sample of OCD participants with comorbid 
depression and found that depressive symptoms were mo  closely related to neuropsychological 
performance than OCD symptoms within this sample. However, although we excluded 
participants with known comorbidities, it is possible that some participants in the current study 
were experiencing comorbid disorders without being aware of it. Thus, further online 
neuropsychological research would ideally include a thorough semi-structured interview to 
screen for all major DSM disorders. 
We sought to evaluate the EOM which is one of the few theoretical models to address 
neuropsychological performance across OCD and ADHD. Contrary to hypotheses, individuals 
with OCD and ADHD did not display distinct performances on neuropsychological tasks, 
therefore the results did not substantiate that overlapping neuropsychological performance 
within OCD and ADHD occurs due to distinct processes within each disorder, as posited by the 
EOM (Abramovitch et al., 2012). OCD and ADHD are heterogeneous conditions. It is therefore 
possible that participants in the current study happened to be relatively free from 
neuropsychological abnormalities. Further research which does identify underperformance is 
needed to investigate the nature of this across diagnoses. We recruited symptomatic participants 
with diagnoses of either OCD or ADHD from a healthcare professional. We did not conduct 
clinical interviews with participants to confirm current diagnoses. Our symptom severity 
analysis using valid psychometric self-report tools, however, showed that the clinical groups 
differed in the predicted ways in terms of having significantly higher symptoms of their disorder 
than the healthy controls, therefore the largely similar performance between groups is not likely 
due to mild clinical presentations. It therefore remains a possibility that the similar performance 




the current study. Some researchers have suggested that neuropsychological underperformance 
observed within OCD and other mental disorders occur due to the presence of common deficits, 
not disorder-specific phenomena (Carter Leno et al., 2017; Thomas et al., 2014). Because 
psychiatric disorders, such as depression, often co-oc ur with OCD and ADHD, it is possible 
that overlapping profiles within OCD and ADHD occur due to the presence of common deficits 
associated with similar comorbid disorders.  
 Correlations indicated that as OCD and ADHD sympto severity increased, performance 
on neuropsychological tasks decreased. Significant orrelations were observed between OCD 
symptoms and forward spatial span scores, and ADHD symptoms and backward spatial span 
scores. The significant correlations provide some support for the EOM, suggesting that 
attentional performance may be related to OCD-specific phenomena, while visuospatial working 
memory performance may be related to ADHD-specific phenomena (Abramovitch et al., 2012). 
These results support research noting attentional and visuospatial working memory impairments 
within OCD and ADHD respectively (Abramovitch, Abramowitz, et al., 2013; Abramovitch et 
al., 2011; Alderson et al., 2013; Greisberg & McKay, 2003; Kasparek et al., 2015; Kim et al., 
2014; Seidman, 2006; van Ewijk et al., 2015). The results suggest that further research 
correlating specific types of symptoms with neuropsychological performance may be of interest.  
Alternatively, poorer performance may primarily be related to common deficits observed 
across mental disorders (Carter Leno et al., 2017; Thomas et al., 2014). The current study noted 
a greater number of correlations between depressive ymptoms and neuropsychological 
performance. Similar findings were also noted by Basso et al. (2001), Moritz et al. (2001) and 
Moritz et al. (2005). These results suggest that neuropsychological profiles within OCD and 
ADHD may be more closely related to common deficits as ociated with comorbid conditions, 
such as depression, rather than disorder-specific phenomena. Thus, while some 




underperformance may be subtle and not significant when experienced without comorbid 
disorders.  
We also evaluated the potential utility of online neuropsychological testing as a means to 
recruit participants more broadly, as neuropsychological testing studies often have limited 
sample sizes due to the need for participants to travel to a testing site. We found that the current 
method was successful in recruiting healthy participants and those with ADHD diagnoses more 
successfully than those with diagnoses of OCD. Epidem ological research indicates that 
approximately 63% of individuals meeting criteria for a diagnoses of OCD in their lifetime also 
meet lifetime criteria for a mood disorder (Ruscio, Stein, Chiu, & Kessler, 2010), with similar 
levels of comorbidity between ADHD and major depression (Kessler et al., 2005), so it is not 
likely that excluding those with comorbid depression led to lower recruitment rates solely in the 
OCD group. It may be more difficult to recruit people with OCD due to its generally lower 
prevalence relative to ADHD in the community. Our research group also found in previous 
studies that recruiting participants with OCD was fr slower than participants with panic 
disorder, a more prevalent disorder. This factor may possibly contribute to the generally small 
sample sizes seen in OCD neuropsychological research, nd the inclusion of participants with 
co-morbidities. Alternatively, people with OCD may volunteer for research at lower rates due to 
other, unknown, reasons. Nevertheless online cognitive testing has the potential to reach 
participants globally, and future online studies of OCD may be more successful in achieving 
larger samples if multi-site recruitment through OCD organisations is employed and longer time 
scales are planned.  
Additionally, although ADHD shows a higher male-to-female odds ratio (Kessler, Chiu, 
et al., 2006), the current study received more femal  than male volunteers in the ADHD group. 
Larger proportions of women than men have been noted in adult ADHD patient groups, 




attributable to the fact that childhood referrals are usually initiated by parents or teachers and 
may be in response to externalising symptoms which are more common in males, whereas in 
adulthood self-referrals are common. Women with ADHD have more internalising problems 
than men, which may account for the higher rate of self-referrals in adulthood and the more 
balanced gender ratio in adult samples (Gómez-Benito, Van de Vijver, Balluerka, & Caterino, 
2019; Simon, Czobor, Bálint, Mészáros, & Bitter, 2009). 
 
4.5 Limitations and Future Research 
Several limitations with the current study should be acknowledged. Firstly, the OCD 
group was relatively small because of a lower respon e rate from individuals with OCD to the 
study, precluding symptom subgroup analyses and indicating a need for future investigation with 
a larger clinical group. Overall the performance between groups was very similar, which did not 
suggest that marginal power was obscuring the ability to detect significant differences between 
groups. In future it may be necessary to plan longer-term and co-ordinated strategies to recruit 
participants with OCD, who may be slower to recruit, possibly due to the lower prevalence 
relative to other conditions.  
 The online test battery utilised is relatively new and as yet norms have not been 
published, however the digit span results are consistent with well-established norms (e.g. Orsini 
et al., 1987). Additionally, our three-group design allowed us to make conclusions based on the 
relative performance between the groups. The reliability and validity of the current test battery is 
yet to be established, although it is based on well-established neuropsychological tests which 
have been widely used in similar computerised batteries. Future research is required using 
different test batteries. The participants were self- lected and responded to advertisements in 
internet support groups, so it is possible that they ar  not representative of larger clinical 




attending treatment clinics. This may also introduce biases, as those may represent only the most 
severely affected by OCD or ADHD. Further research is needed to compare different types of 
participants in the neuropsychological tests. 
We recruited participants with clinical diagnoses from health care professionals, and also 
assessed symptom severity using valid self-report psychometric tools. Future studies should seek 
to employ a comprehensive composite interview to confirm diagnoses and to screen for and 
exclude other DSM diagnoses. While the psychometric symptom measures showed the expected 
differences between diagnostic groups, it is possible that some individuals in the current study 
had been misdiagnosed by a health care professional. Performing semi-structured interviews is 
more challenging in an online method than in face-to-face testing, however it is possible. 
Additionally, it may be helpful to assess language proficiency and adequate vision in future 
studies.  
Finally, medication use was not an exclusion criteria within the current study, except for 
stimulant medication within the last 12 hours. It is possible that medication may have affected 
the results of the clinical participants, improving their performance to be similar to controls, 
however, the symptom profiles showed that the participants were currently experiencing 
significantly higher levels of symptoms of their resp ctive disorders, suggesting that the lack of 
neuropsychological differences was not due to mild or absent symptoms of OCD or ADHD. 
Previous research suggests that stimulant medication may have little effect on 
neuropsychological performance (reviewed in Weyandt et al., 2017), however research is still 
inconclusive and future research comparing medicated with non-medicated participants is 
needed.  
Nonetheless, it is hoped that the study can contribute new information about a novel 
approach to assessing neuropsychological performance which can serve as a building block to 




research into a wide range of clinical conditions. Prospective studies could further investigate 
links between comorbid disorders or symptoms and neuropsychological performance within 
adults with OCD and ADHD, and to compare the performance of clinical groups with and 
without comorbidity. Meta-analyses indicate that neuropsychological performance differences, 
where found, in OCD are small-medium, may not be clinically significant, and are also found in 
a large number of mental disorders (Abramovitch, Abramowitz, et al., 2013), therefore more 
work is needed to understand how they relate to specific clinical symptoms. Theoretical models 
such as the EOM can inform, and be informed by, such research.  
 
4.6 Implications 
The current study found little evidence of neuropsychological impairment in OCD or 
ADHD when excluding participants with known comorbidities and controlling for severity of 
subclinical depressive symptoms. Poor neuropsychological performance may therefore not be 
intrinsic to each disorder’s aetiology and maintenance, but may be indicative of other comorbid 
symptoms or disorders, highlighting the importance of targeting comorbid conditions in 
interventions for OCD and ADHD. Nevertheless, due to inconsistencies in research, further, 
large scale, research is required in order to confirm the role of comorbid disorders in the 
neuropsychology of these conditions. Online neuropsychological test batteries may be promising 
in future studies. The current study also highlights t e importance of excluding participants with 
comorbid disorders, or controlling for these disorders within research investigating 
neuropsychological profiles of OCD and ADHD.  
 
4.7 Conclusions 
The current study found similar performance in an online neuropsychological test battery 




correlations provide some small support for the EOM (Abramovitch et al., 2012), suggesting that 
attentional performance may be related to OCD-specific phenomena, while visuospatial working 
memory performance may be related to ADHD-specific phenomena. However, depressive 
symptoms were also related to performance. This pattern of results suggests there may be 
disorder-specific links to performance in specific neuropsychological domains, however it is 
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Few studies have compared neuropsychological performance in OCD and adult ADHD, and 
previous studies have included participants with comorbid diagnoses. 
Participants with OCD or ADHD without comorbidity performed similarly to controls in an 
online cognitive battery.  
The results highlight the importance of excluding those with comorbid conditions when 
investigating neuropsychological performance in OCD. 
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